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Abstract

Introduction: Tislelizumab (anti-programmed cell death
protein 1 antibody) showed preliminary antitumor activity
and tolerability in patients with advanced solid tumors, in-
cluding hepatocellular carcinoma (HCC). This study aimed to
assess the efficacy and safety of tislelizumab in patients with
previously treated advanced HCC. Methods: The multire-
gional phase 2 study RATIONALE-208 examined single-
agent tislelizumab (200 mg intravenously every 3 weeks) in
patients with advanced HCC with Child-Pugh A, Barcelona
Clinic Liver Cancer stage B or C, and who had received one
or more prior lines of systemic therapy. The primary end-
point was objective response rate (ORR), radiologically con-
firmed per Response Evaluation Criteria in Solid Tumors ver-
sion 1.1 by the Independent Review Committee. Safety was
assessed in patients who received >1 dose of tislelizumab.
Results: Between April 9, 2018, and February 27, 2019, 249
eligible patients were enrolled and treated. After a median
study follow-up of 12.7 months, ORR was 13% (n = 32/249;
95% confidence interval [Cl], 9-18), including five complete
and 27 partial responses. The number of prior lines of thera-
py did not impact ORR (one prior line, 13% [95% Cl, 8-20];
two or more prior lines, 13% [95% Cl, 7-20]). Median dura-
tion of response was not reached. The disease control rate
was 53%, and median overall survival was 13.2 months. Of
the 249 total patients, grade >3 treatment-related adverse
events were reported in 38 (15%) patients; the most com-
mon was liver transaminase elevations in 10 (4%) patients.
Treatment-related adverse events led to treatment discon-
tinuation in 13 (5%) patients or dose delay in 46 (19%) pa-
tients. No deaths were attributed to the treatment per inves-
tigator assessment. Conclusion: Tislelizumab demonstrated
durable objective responses, regardless of the number of
prior lines of therapy, and acceptable tolerability in patients
with previously treated advanced HCC.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

The incidence of hepatocellular carcinoma (HCC) is
increasing, and the prognosis remains poor [1, 2], with a
1-year overall survival (OS) rate of approximately 15-
25% [3, 4]. Globally, recommended second-line targeted
treatments after atezolizumab plus bevacizumab,
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sorafenib, or lenvatinib for advanced HCC include the
multi-kinase inhibitors regorafenib [5, 6] and cabozan-
tinib (second- or third-line) and the vascular endothelial
growth factor receptor 2 inhibitor ramucirumab (for pa-
tients with a-fetoprotein [AFP] 2400 ng/mL) [5, 7, 8]. In
recent years, immuno-oncology therapies that target the
programmed cell death protein 1 (PD-1)/programmed
death-ligand 1 (PD-L1) pathway [9, 10] have been ap-
proved as recommended second-line therapies for pa-
tients with advanced HCC based on phase 2 studies [7, 8,
11, 12]. Nivolumab plus ipilimumab and pembrolizumab
as a single agent received accelerated approval in the USA
[12];and camrelizumab as a single agent received approv-
al in China [7, 8, 11]. However, a confirmatory pembro-
lizumab study (KEYNOTE-240) did not confirm an im-
provement in OS [13]. Despite this, continued approval
of pembrolizumab was recommended by the Food and
Drug Administration’s Oncologic Drugs Advisory Com-
mittee [13]. More recently, a phase 3 pembrolizumab
study (KEYNOTE-394) in patients with previously treat-
ed advanced HCC met its primary endpoint of OS [14].

Although these recommended treatments have im-
proved survival, the survival benefits are modest. Fur-
thermore, the multi-kinase inhibitors have suboptimal
tolerability [15]. For patients with HCC, an unmet need
for amore durable and tolerable therapy than existing op-
tions beyond the first-line setting remains, especially for
those who are not candidates to receive tyrosine kinase
inhibitors or antiangiogenic treatments [8]. At the time
this study was initiated (November 2017), sorafenib was
the only treatment available in the first-line setting and
no second-line treatment had been approved [8]. To date,
only cabozantinib is recommended in the third-line set-
ting in certain regions [8, 16-18], underscoring the need
for additional novel therapies that can provide greater ef-
ficacy and a more tolerable safety profile beyond the sec-
ond-line setting [7, 8].

Tislelizumab, a monoclonal antibody with high affinity
and binding specificity for PD-1, was designed to mini-
mize binding to Fc gamma receptors on macrophages to
limit antibody-dependent phagocytosis, a potential mech-
anism of resistance to anti-PD-1 therapy (online suppl.
Fig. S1; see www.karger.com/doi/10.1159/000527175 for
all online suppl. material) [19]. Tislelizumab has shown
antitumor activity and a tolerable safety profile consistent
with other PD-1/PD-L1 inhibitors in several cancers, in-
cluding non-small-cell lung cancer [20], urothelial carci-
noma [21], esophageal squamous cell carcinoma [22], na-
sopharyngeal cancer [23], metastatic microsatellite insta-
bility-high/mismatch repair-deficient solid tumors [24],
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and classical Hodgkin’s lymphoma [25]. Two early-phase
studies (NCT02407990 and CTR20160872) demonstrated
single-agent tislelizumab (200 mg) administered intrave-
nously (i.v.) every 3 weeks was generally well tolerated and
showed preliminary antitumor activity in patients with
advanced solid tumors, including HCC [26, 27]. This
phase 2 study was designed to evaluate the efficacy and
safety of single-agent tislelizumab as treatment for ad-
vanced HCC following >1 prior systemic treatment.

Methods

Study Design and Participants

This non-randomized, multicenter, open-label phase 2 study
was conducted in 65 sites across eight countries in Europe and
Asia. All relevant Institutional Review Boards/Independent Ethics
Committees reviewed the protocol and amendments and ap-
proved the study, which was carried out in accordance with the
International Conference on Harmonization Good Clinical Prac-
tice Guideline, the principles of the Declaration of Helsinki, and
local laws and regulations. The full protocol is available in the on-
line supplementary materials. All patients provided written in-
formed consent before participation.

Eligible patients were aged 218 years with histologically con-
firmed advanced HCC who had progressed on - or were intolerant
to — 21 line of systemic therapy, such as sorafenib, chemotherapy,
or any experimental therapy that had demonstrated efficacy in a
phase 3 study. Inclusion criteria included a Barcelona Clinic Liver
Cancer (BCLC) stage B or C disease not amenable to curative or lo-
coregional therapy. Further inclusion criteria included Eastern Co-
operative Oncology Group Performance Status (ECOG PS) of 0 or
1, Child-Pugh A, >1 measurable lesion per Response Evaluation Cri-
teria in Solid Tumors (RECIST) v1.1, and adequate organ function.
Patients with hepatitis B virus (HBV) infection were required to
have HBV DNA <500 IU/mL (or 2,500 copies/mL) and should have
been receiving antiviral treatment per treatment guidelines. Exclu-
sion criteria included prior therapy targeting immune checkpoints,
evidence of metastases to the central nervous system, a history of
grade >2 hepatic encephalopathy, clinically significant ascites, and
main portal vein or inferior vena cava tumor thrombosis. Full eligi-
bility criteria are provided in the online supplementary Methods.

Procedures

Patients received tislelizumab 200 mg i.v. every 3 weeks, on day
1 of each 21-day cycle, until intolerable toxicity, withdrawal of in-
formed consent, or until the patient was no longer benefitting from
study therapy in the investigator’s opinion, whichever occurred
first. Tumor assessments were performed by the Independent Re-
view Committee (IRC) and investigator based on RECIST v1.1 ev-
ery 6 weeks in the first 18 weeks and every 9 weeks thereafter until
disease progression, withdrawal of consent, death, or start of a new
anticancer therapy. Tumor imaging was performed by contrast-
enhanced computed tomography or magnetic resonance imaging,
including triphasic imaging of the liver. Patients with radiograph-
ic disease progression could continue tislelizumab treatment if
protocol-specified criteria for progressive disease (PD) were met
per investigator assessment and clinical benefit was evident.

Phase 2 Study of 2/3L Tislelizumab in
Advanced Hepatocellular Carcinoma

Safety and tolerability were assessed throughout the study, in-
cluding assessment of adverse events (AEs) and serious AEs, phys-
ical examination, vital signs, electrocardiogram, and laboratory
tests. AEs were assessed and graded by the investigator according
to the National Cancer Institute Common Terminology Criteria
for Adverse Events v4.03. All AEs were evaluated by the investiga-
tor for seriousness and causal relationship to study treatment from
the start of treatment until either 30 days after the last dose of study
treatment or initiation of new anticancer therapy, whichever oc-
curred first. Full procedure details are provided in the online sup-
plementary methods. PD-L1 expression was centrally assessed ret-
rospectively by immunohistochemistry using the VENTANA PD-
L1 (SP263) assay on newly obtained or archival pre-treatment
tumor samples. Positive PD-L1 expression status was defined as
PD-L1 staining in >1% of tumor cells.

Outcomes

The primary endpoint was objective response rate (ORR; de-
fined as the proportion of patients achieving a complete response
[CR] or partial response [PR]) by the IRC per RECIST v1.1 [28].
Secondary endpoints included assessment of the following by the
IRC: duration of response (DoR; defined as the time between the
first record of a confirmed response [CR/PR] and disease progres-
sion or death from any cause, in confirmed responders), progres-
sion-free survival (PES), disease control rate (DCR; defined as pa-
tients with a CR, PR, or stable disease [SD]), and clinical benefit
rate (CBR; defined as patients with a CR, PR, or durable SD, de-
fined as SD for >24 weeks). Investigator-assessed secondary end-
points included ORR, DoR, PFS, DCR, and CBR. OS, the safety/
tolerability profile of tislelizumab, and health-related quality of life
were also secondary endpoints.

Statistical Analyses

The primary population for the efficacy and safety analyses
was the safety population, which included all patients who re-
ceived >1 dose of tislelizumab. Descriptive statistics were used to
summarize the data. The null hypothesis of ORR = 7% (based on
historical data) [29] was to be rejected if a binomial exact test ob-
tained a one-sided p value <0.025. A sample size of 228 patients
was calculated to provide a power of 0.97 for the primary efficacy
analysis of ORR in the safety population. Of the total sample size,
>100 of the enrolled patients were to have received 1 line of prior
systemic therapy and =100 were to have received >2 lines of pri-
or systemic therapy. Two-sided confidence intervals (Cls) of
ORR were calculated using a binomial exact method. Patients
without post-baseline tumor assessment were considered nonre-
sponders. The subgroup analysis of ORR included prespecified
analyses by treatment line, region, age-group, gender, ECOG PS,
macrovascular invasion and/or extrahepatic spread, PD-L1 ex-
pression, baseline AFP (<400 ug/L vs. >400 pg/L), BCLC staging
(B vs. C), prior systemic therapy, local regional therapy, history
of alcohol abuse, HCC etiology, and nonalcoholic steatohepatitis
(NASH).

The Kaplan-Meier method was used to estimate time-to-event
variables and corresponding quantiles in the responders. Two-sid-
ed CIs of DoR, PFS, and OS were calculated using the Brookmeyer
and Crowley method. Two-sided CIs of DCR and CBR were cal-
culated using a binomial exact method. Follow-up duration was
calculated by the reverse Kaplan-Meier method. Patients who were
lost to follow-up were censored at the last date they were known to
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Fig. 1. Patient flow diagram. The data cutoff date is June 30, 2021.
IRC, Independent Review Committee; ORR, objective response
rate; Q3W, every 3 weeks; RECIST, Response Evaluation Criteria
in Solid Tumorss. *Patients who were enrolled and treated with at
least one dose of tislelizumab 200 mg Q3W. Major protocol devia-
tions included 1 patient who received sorafenib as adjuvant thera-
py and 1 patient who received apatinib as first-line and sorafenib
as second-line therapy. "The patient received other antitumor
treatment in an external hospital. “Study terminated by sponsor”
refers to study closure at the data cutoff. Patients who benefitted
from tislelizumab treatment at the time of study termination were

be alive, and patients who remained alive were censored at the date
oflast adequate radiologic assessment or date of the first treatment
dose if they had no baseline tumor assessment. Safety data were
analyzed using descriptive statistics. All calculations and analyses
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given a chance to continue the treatment in another treatment sup-
ply trial or program sponsored by BeiGene. *The safety population
included all patients who received one or more doses of tislelizum-
ab and was the primary population for efficacy and safety analyses.
¥The efficacy evaluable population included all patients in the safe-
ty population with measurable disease at baseline per RECIST v1.1
per IRC who had >1 evaluable post-baseline tumor assessment un-
less discontinued due to disease progression or death within 7
weeks after the first dose. This population was used in the sensitiv-
ity analysis of the primary endpoint of ORR by the IRC.

were conducted using SAS version 9.4. This trial is registered on
ClinicalTrials.gov (NCT03419897) and ChinaDrugTrials.org.cn
(CTR20171257). Full statistical methods are provided in the online
supplementary methods.
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Role of the Funding Source

The funder had a role in study design, data collection, data
analysis, and data interpretation. The authors had full access to the
study data and had final responsibility for the decision to submit
for publication.

Results

Patients and Treatment

Between April 9, 2018, and February 27, 2019, 249 of
375 patients who were screened were enrolled and treat-
ed with 21 dose of tislelizumab (Fig. 1). The most com-
mon inclusion criteria which patients failed at screening
were adequate organ function and having received >1
prior line of systemic therapy for advanced HCC. Patient
characteristics and demographics are shown in Table 1.
Of the enrolled patients, 137 (55%) had received 1 prior
line of systemic therapy, 102 (41%) had received 2 prior
lines of systemic therapies, and 9 (4%) had received >3
prior lines of systemic therapies. One patient who re-
ceived sorafenib as adjuvant therapy had overt progres-
sion/recurrence of disease after sorafenib treatment, with
BCLC stage C disease at study entry, and was therefore
included in the 1 prior-line group for all analyses. One
patient who received apatinib as first-line and sorafenib
as second-line therapy was included in the >2 prior-lines
group. Most patients (n = 235; 94%) had received prior
treatment with sorafenib and/or lenvatinib (online sup-
pl. Table S2). Most commonly used prior systemic thera-
pies also included regorafenib (n = 49; 20%), pyrimidine
analogs (n = 46; 19%), and platinum compounds (n = 40;
16%). Other chemotherapy agents or protein kinases
were reported in a small number of patients (both in less
than 5% of patients). Determination of PD-L1 status was
not required at baseline and was established for 158
(64%) patients.

At the time of data cutoff (June 30, 2021), median fol-
low-up duration was 12.7 months (range 0.1-37.0) and
nine of the 249 patients were still receiving study treat-
ment. The median duration of tislelizumab treatment was
4.1 months (range 0.5-36.6). The most common reason
for treatment discontinuation was PD in 184 (74%) pa-
tients (Fig. 1). Most patients (n = 155; 62%) were treated
with subsequent systemic anticancer therapies after tislel-
izumab treatment discontinuation (the majority were
treated with protein kinase inhibitors [#=111] or chemo-
therapy [n = 30]). The median number of subsequent sys-
temic therapy regimens was 1.0 (range 1.0-4.0). Rego-
rafenib (n = 40; 16%) was the most frequently given sub-
sequent systemic therapy (online suppl. Table S3).

Phase 2 Study of 2/3L Tislelizumab in
Advanced Hepatocellular Carcinoma

Table 1. Patient demographics and baseline characteristics

Characteristic All patients
(N =249)
Median age (range), years 62 (28-90)
Male 217 (87)
Race
Asian 126 (51)
Black or African American 4(2)
White 96 (39)
Other 2(1)
Unknown 21(8)
Region
Mainland China/Taiwan 122 (49)
Europe 127 (51)
ECOG PS
0 129 (52)
1 120 (48)
BCLC staging at study entry
B 24(10)
C 225 (90)
Child-Pugh A2 248 (100)
Extrahepatic spread 200 (80)
Location of metastases
Lungs 113 (45)
Lymph nodes 90 (36)
Bone 40 (16)
Peritoneum 29(12)
Adrenal gland 27 (11)
Other 22(9)
Soft tissue 10 (4)
Muscle 5(2)
Macrovascular invasion 46 (19)
PD-L1 status
Positive (TC =1%) 15 (6)
Negative (TC 0%) 143 (57)
Unknown 91 (37)
Baseline AFP
>400 112 (45)
<400 pg/L 136 (55)
Unknown 1(0)
HCC etiology
Hepatitis B 128 (51)
Hepatitis C 36(15)
History of alcohol abuse 77 (31)
NASH 42(17)
Prior liver local regional therapy 200 (80)
Prior anticancer surgery in anatomical areas 42 (17)

other than the liver
Median duration of study follow-up (range),
months

12.7 (0.1-37.0)

Data presented as n (%) unless otherwise indicated. BCLC, Bar-
celona Clinic Liver Cancer; ECOG PS, Eastern Cooperative Oncology
Group Performance Status; HBV, hepatitis B virus; HCC, hepatocel-
lular carcinoma; HCV, hepatitis C virus; NASH, nonalcoholic steato-
hepatitis; PD-L1, programmed death-ligand 1; TC, tumor cells.One
patient had Child-Pugh classification B (score of 7) at study entry.
bFive patients had HBV/HCV dual infection (n =1, 1 prior line; n = 4,
>2 prior lines).
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Efficacy

Across the study population, confirmed ORR was 13%
(n=32;95% CI: 9-18; one-sided p value based on the his-
torical response rate of 7% was 0.0001). ORR was consis-
tent for patients who received 1 prior line of therapy
(13%; n = 18; 95% CI: 8-20) and =2 prior lines of therapy
(13%; n = 14; 95% CI: 7-20). Five (2%) patients had CR,
27 (11%) patients had PR, 100 (40%) patients had SD, and
107 (43%) patients had PD as their best overall response.
Ten (4%) patients were not assessable as they did not have
a post-baseline assessment or the post-baseline assess-
ment was unevaluable (Table 2). There was 97% concor-
dance between investigator-assessed (online suppl. Table
S4) and IRC-assessed (Table 2) tumor responses.

At data cutoff, eight (25%) of the 32 responses were
ongoing, and the median DoR was not reached after a
median follow-up of 27.4 months (range 25.0-28.4). The
first response was mostly identified at the first or second
tumor assessment (week 6 and week 12, respectively)
(Fig. 2), and the median time to response was 2.8 months
(range 1.2-10.2 months). Of the responding patients,
66% (95% CI: 46-80) were event-free at 24 months.

The CBR was 23% (n = 56; 95% CI: 17-28), and the
DCR was 53% (n = 132;95% CI: 47-59). Median PFS was
2.7 months (95% CI: 1.4-2.8) (online suppl. Fig. S2). Me-
dian PFS was 2.6 months (95% CI: 1.4-2.8) and 2.7
months (95% CI: 1.4-2.8) for patients who received 1 pri-

or line of therapy and >2 prior lines of therapy, respec-
tively. The estimated PFS rates at 6, 12, and 24 months
were 25% (95% CI: 20-31), 16% (95% CI: 12-22), and
10% (95% CI: 6-15), respectively.

At data cutoff, the median OS was 13.2 months (95%
CI: 10.8-15.2) (Fig. 3). The 6-, 12-, and 24-month OS
rates were 76% (95% CI: 71-81), 53% (95% CI: 46-59),
and 32% (95% CI: 26-38), respectively. Median OS was
13.8 months (95% CI: 10.5-19.1) and 12.4 months (95%
CIL: 9.9-15.2) for patients who received 1 prior line of
therapy and >2 prior lines of therapy, respectively. In-
vestigator-assessed secondary endpoints were consis-
tent with the corresponding IRC-assessed endpoints
(online suppl. Tables S4, S5). In an additional explor-
atory analysis, the median OS for patients who contin-
ued tislelizumab treatment beyond investigator-as-
sessed disease progression (n = 204) was 14.1 months
(95% CI: 11.8-19.1), and the median OS for the group
of patients who discontinued tislelizumab at the time of
investigator-assessed disease progression was 10.7
months (95% CI: 7.5-13.5).

ORR was generally similar across prespecified sub-
groups of patients, including region, HCC etiology, mac-
rovascular invasion, and PD-L1 expression status (online
suppl. Fig. S3). Reductions from baseline in target lesion
tumor burden were observed in 90 (38%) of all treated
patients by IRC assessment (online suppl. Fig. $4).

Table 2. Summary of antitumor activity by the IRC

All patients 1 prior line? >2 prior lines
(N =249) (n=138) (n=111)
ORR (CR + PR), % (95% Cl) 13 (9-18) 13 (8-20) 13 (7-20)
CR, n (%) 5(2) 4(3) 1(1)
PR, n (%) 27 (11) 14 (10) 13(12)
SD?, n (%) 100 (40) 552(40) 45 (41)
PD, n (%) 107 (43) 60 (44) 47 (42)
Not assessable®, n (%) 10 (4) 5(4) 5(5)
CBR (CR + PR + SD >24 weeks), % (95% Cl) 23(17-28) 26 (19-34) 20 (14-26)

CBR, clinical benefit rate; Cl, confidence interval; CR, complete response; IRC, Independent Review Committee;
ORR, objective response rate; PD, progressive disease; PR, partial response; SD, stable disease. ?Including 2 patients
assessed as non-CR/non-PD due to lack of measurable disease per IRC.° No post-baseline assessment or an uneval-

uable post-baseline assessment.

Fig. 2. Time to response and DoR by the IRC. Each bar represents an individual patient who responded to tislel-
izumab (N = 32). Treatment period is plotted only up to the time of the last tumor assessment for patients who
were still on treatment. Patients without ongoing response or PD either discontinued the study or were censored
with an initiation of new anticancer therapy. CR, complete response; DoR, duration of response; IRC, Indepen-
dent Review Committee; PD, progressive disease; PR, partial response.
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Fig. 3. Kaplan-Meier curve for OS. CI, confidence interval; OS, overall survival.

Safety and Tolerability

Most patients (n = 236; 95%) reported >1 treatment-
emergent AE (TEAE). Serious TEAEs were reported in 93
(37%) patients (Table 3). Grade >3 TEAEs were reported
in 123 (49%) patients; the most common were increased
aspartate aminotransferase (AST; n = 19; 8%), ascites (n
= 16; 6%), and increased blood bilirubin (n = 13; 5%).
Overall, 79 (32%) patients had dose delays attributed to
TEAEs; the most frequent were increased AST (n = 12;
5%) and increased alanine aminotransferase (ALT) (n =
10; 4%).

Overall, 158 (64%) patients reported >1 treatment-re-
lated AE (TRAE). At least one serious TRAE was report-
ed in 18 (7%) patients. The most common TRAEs occur-
ring in >5% of patients are reported in Table 4. Thirteen
(5%) patients discontinued study treatment due to a
TRAE. Grade >3 TRAEs were reported in 38 (15%) pa-
tients; the most common were increased AST (n =7;3%)
and increased ALT (n = 3 [1%]). A total of 46 (19%) pa-
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tients had dose delays attributed to TRAEs; the most fre-
quent were increased AST (1 = 8; 3%) and increased ALT
(n = 7 [3%]). There was a similar incidence of TRAEs
among patients who received 1 prior line of therapy and
those who received >2 prior lines of therapy (Table 4).
Fifty-five (22%) patients experienced >1 immune-me-
diated AE, based on sponsor assessment; the most com-
mon were hypothyroidism (n = 17; 7%), skin reactions (n
=16; 6%), hepatitis (n = 10; 4%), and hyperthyroidism (n
= 6; 2%) (Table 4). Overall, 22 of the 55 patients who ex-
perienced >1 immune-mediated AE received concomi-
tant systemic corticosteroids. Eleven (4%) patients expe-
rienced grade >3 immune-mediated events. Nine (4%)
patients experienced serious immune-mediated events,
and five (2%) experienced serious immune-mediated
events that led to discontinuation. Ten patients were cat-
egorized as having developed immune-mediated hepati-
tis (Table 4), defined by the clustered term of the pre-
ferred terms: increased AST, increased ALT, hepatitis,

Ren et al.



Table 3. Summary of AEs

All patients 1 prior line >2 prior lines
(N =249) (n=138) (n=111)
TEAEs
Any grade 236 (95) 130 (94) 106 (96)
Grade =3 123 (49) 69 (50) 54 (49)
SAEs 93 (37) 53(38) 40 (36)
Led to discontinuation 28 (11) 18 (13) 10 (9)
Led to death 26 (10)2 16 (12) 10 (9)
Led to dose modification® 79 (32) 45 (33) 34 (31)
TRAEs
Any grade 158 (64) 91 (66) 67 (60)
Grade >3 38(15) 24 (17) 14 (13)
SAEs 18 (7) 13(9) 5(5)
Led to discontinuation 13 (5) 10 (7) 3(3)
Led to death 0(0) 0(0) 0(0)
Led to dose modification® 46 (19) 27 (20) 19(17)

Data presented as n (%). AE, adverse event; SAE, serious adverse event; TEAE, treatment-emergent adverse
event; TRAE, treatment-related adverse event. 2 Twenty three patients had disease progression reported as the pri-
mary cause of death. ® Dose delay; dose reduction was not permitted.

Table 4. Frequency of AE

All patients (N = 249) 1 prior line (n = 138) >2 prior lines (n=111)

any grade grade >3 any grade grade >3 any grade grade >3

TRAEs
Increased AST 32(13) 7(3) 18(13) 5(4) 14(13) 2(2)
Increased ALT 23(9) 3(1) 13(9) 2(1) 10(9) 1(1)
Hypothyroidism 21 (8) 0(0) 10(7) 0(0) 11(10) 0(0)
Pruritus 20 (8) 0(0) 11(8) 0(0) 9 (8) 0(0)
Asthenia 19 (8) 0(0) 9(7) 0 (0) 10 (9) 0(0)
Increased blood bilirubin 17 (7) 2(1) 12 (9) 1(1) 5(5) 1(1)
Pyrexia 15 (6) 0(0) 7 (5) 0(0) 8(7) 0(0)
Rash 15 (6) 0(0) 8 (6) 0 (0) 7 (6) 0(0)
Diarrhea 14 (6) 1(0) 6 (4) 1(1) 8(7) 0(0)
Fatigue 13(5) 2(1) 7 (5) 1(1) 6 (5) 1(1)
Increased blood creatine
phosphokinase MB 13 (5) 0(0) 7(5) 0(0) 6(5) 0(0)
Immune-mediated AEs
>1 event 55(22) 11 (4) 28 (20) 7 (5) 27 (24) 4 (4)
Hypothyroidism 17(7) 0(0) 8 (6) 0(0) 9(8) 0(0)
Skin reaction 16 (6) 1(0) 7 (5) 0(0) 9(8) 1(1)
Immune-mediated hepatitis? 10 (4) 6(2) 5(4) 4(3) 5(5) 2(2)
Increased AST 4(2) 2(1) 3(2) 2(1) 1(1) 0(0)
Increased ALT 3(1) 1(0) 2(1) 1(1) 1(1) 0(0)
Hepatitis® 3(1) 2(1) 1(1) 1(1) 2(2) 1(1)
Hyperthyroidism 6(2) 0(0) 3(2) 0(0) 3(3) 0(0)

Data presented as n (%). Immune-mediated AEs were based on sponsor assessment. TRAEs occurring in >5% of
patients (any grade). Immune-mediated AEs occurring in >3 patients. Data are listed in order of decreasing
frequency. AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; MB, myocardial
band; TRAE, treatment-related adverse event. 2 Clustered term (includes the following preferred terms: increased
AST, increased ALT, hepatitis, immune-mediated hepatitis, and increased transaminases). ® Preferred term.
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immune-mediated hepatitis, and increased transaminas-
es. The incidence of pneumonitis (n = 2, [1%]) and colitis
(n=1,10.4%]) was low.

Overall, 180 (72%) deaths were reported as of data cut-
off. Twenty-six (10%) patients experienced a TEAE lead-
ing to death; however, none of these deaths were consid-
ered related to the treatment by the investigators, and the
primary cause of death was PD for all but 3 of the 26 pa-
tients (ascites and hepatic encephalopathy [# = 1], infec-
tious pneumonia [n = 1], and upper gastrointestinal hem-
orrhage [n = 1]).

Hepatitis B viral load increases from screening were
observed in seven (5%) out of 128 patients with a medical
history of HBV infection. All 7 patients were surface an-
tigen positive at study entry and had been receiving anti-
viral treatment. All events were nonserious and did not
result in discontinuation of tislelizumab treatment. HBV
DNA decreases were observed after change of antiviral
treatment in 3 patients. No patients had hepatitis C reac-
tivation.

Discussion

In this open-label, multiregional, phase 2 trial, tisleli-
zumab monotherapy demonstrated durable clinical ac-
tivity in patients with advanced HCC who had received
>1 prior systemic therapy, excluding immune checkpoint
inhibitors. The study population was well represented
geographically, with an almost equal number of patients
from Asia and Europe. Furthermore, almost half of the
study population were heavily treated (patients who had
received >2 prior lines of therapy), representing a popula-
tion with a high unmet medical need, not readily repre-
sented in prior HCC trials.

Tislelizumab demonstrated evident clinical activity in
this study, with an IRC-assessed ORR of 13%. Patients’
first responses were mostly identified at the first or sec-
ond tumor assessment, and the median time to response
was 2.8 months (range 1.2-10.2), suggesting that tisleli-
zumab achieved rapid responses. Similar objective re-
sponses were observed in other studies that investigated
PD-1/PD-L1 inhibitors in patients with advanced HCC
who had progressed on or were unable to tolerate first-
line sorafenib therapy, including pembrolizumab in
KEYNOTE-224 (17%) [30], KEYNOTE-240 (18%) [31],
and KEYNOTE-394 (14%) [14], and nivolumab in
CheckMate-040 (15-20%) [32]. A key difference of the
RATIONALE-208 study from the aforementioned stud-
ies is the substantial proportion (n = 111/249; 45%) of
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patients who had received >2 prior lines of therapy. Fur-
thermore, objective responses in RATIONALE-208 were
consistent with the CheckMate-459 study (15%), which
investigated first-line nivolumab in patients with ad-
vanced HCC [33].

Tislelizumab demonstrated robust clinical activity in
patients with advanced HCC. A substantial number of
objective responses were consistently observed across
prespecified subgroups, regardless of number of prior
treatment lines, region, prior therapies received, HCC eti-
ology (including NASH), PD-L1 expression level, and
other key demographic and disease characteristics, such
as macrovascular invasion, extrahepatic spread, BCLC
staging, and AFP >400 ug/L [34]. Notably, in some stud-
ies, patients with nonalcoholic fatty liver disease/NASH-
driven HCC treated with PD-1/PD-L1 inhibitors in real-
world settings have poorer clinical outcomes compared
to patients with other etiologies [35, 36]. However, tislel-
izumab demonstrated encouraging clinical activity in pa-
tients with NASH, although this subpopulation com-
prised a small portion of the overall study population (42
[17%] patients) and some of these patients had multiple
HCC etiologies (online suppl. Fig. S3).

After a median follow-up of >2 years (27.4 months),
the median DoR was not reached (range 14.6 months -
not estimable) at the time of data cutoff, and the estimat-
ed 24-month event-free rate was 66%. Importantly, the
results demonstrated the durable antitumor activity of
tislelizumab in patients with previously treated HCC.
These data suggest that the median DoR observed with
tislelizumab compares favorably to other PD-1/PD-L1
inhibitors, e.g., pembrolizumab in KEYNOTE-224 (not
reached [range 3.1-14.6 + months]) [30], KEYNOTE-240
(13.8 months) [31], and nivolumab in CheckMate-040
(17 months) [32] in patients with advanced HCC in the
second-line setting or beyond.

Tislelizumab showed survival benefit (median OS of
13.2 months) in a heavily pretreated patient population.
OS was comparable with other PD-1/PD-L1 inhibitors in
similar trials, e.g., pembrolizumab in KEYNOTE-224
(median OS of 12.9 months) [30] and KEYNOTE-240
(median OS of 13.2 months) [31]. The durable responses
and median OS observed with tislelizumab bolster the
clinical treatment choice of PD-1 inhibitors in patients
with advanced HCC. The number of prior lines of thera-
py did not considerably impact response or survival esti-
mates, indicating a potential role for tislelizumab as sec-
ond- or third-line treatment in patients with advanced
HCC. Notably, the DCR was 53%, which could have pos-
itively impacted OS.
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Tislelizumab monotherapy was generally well toler-
ated; AEs were consistent with the overall safety profile of
tislelizumab observed in previous studies [26, 27] and of
other PD-1/L1 inhibitors [30, 32] and were generally
grade 1 and 2. Fewer than half (n = 22/55) of the patients
who experienced an immune-mediated AE were pre-
scribed concurrent corticosteroids during the course of
tislelizumab treatment. The most common immune-me-
diated AEs, hypothyroidism, skin reaction, and hepatitis,
were reported at low frequencies (7%, 6%, and 4%, re-
spectively), and few led to treatment discontinuation. Im-
mune-mediated AEs were similar to those observed with
other PD-1/PD-L1 inhibitors [30, 32].

Viral hepatitis infection is a major cause of HCC [37].
Tislelizumab was well tolerated in the subgroup of pa-
tients with viral hepatitis. A few patients experienced
HBV DNA increases, which were clinically manageable
with new antiviral treatment and did not lead to discon-
tinuation of tislelizumab treatment during the study.
Hepatitis C reactivation was not observed. Notably, al-
though in a small subgroup, one of five patients with
HBV/hepatitis C virus dual infection had a confirmed ob-
jective response per the IRC. These data indicate clinical
activity of tislelizumab in a patient with HBV/hepatitis C
virus dual infection, a population excluded from and not
evaluated in other studies [30, 32]. Data from a larger pa-
tient population from a randomized, controlled study are
required to determine if tislelizumab could be a potential
treatment option in this patient population.

A limitation of the study is the absence of a random-
ized, controlled study design. A large, multiregional, ran-
domized, phase 3 study comparing tislelizumab with
sorafenib as a first-line treatment in adult patients with
advanced HCC (NCT03412773) is currently ongoing.
The open-label nature of the RATIONALE-208 study
may have affected the evaluation of efficacy and safety by
the investigator. However, the blinded review of response
data by the IRC provided unbiased efficacy evaluations in
support of the primary endpoint. Patients with Child-
Pugh A liver function were enrolled to mitigate any po-
tential confounding effect from impaired liver function
on efficacy outcomes.

This multiregional, single-arm, phase 2 study demon-
strated tislelizumab had encouraging and durable clinical
activity in patients with advanced HCC who had received
>1 prior systemic therapy. The safety profile was similar
to that of tislelizumab in other indications. Durable clin-
ical activity was consistently observed with tislelizumab
regardless of the number of prior treatment lines, PD-L1
expression status, HCC etiology, and geographic region,

Phase 2 Study of 2/3L Tislelizumab in
Advanced Hepatocellular Carcinoma

supporting potential multiregional use of tislelizumab as
a second- or third-line treatment option for patients with
advanced HCC, who represent a patient population with
a high unmet need.
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